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1020030015357 #§| ^^>: 2003/7/31 

[aai^si mm 

[S^Sl] 0005 

immmxn 2003.03.12 

RlfolgW] G02F 

ssi ^smgHxi^E-i ois aeHAi^xF 

[sS^I Thin film transistor and flat display device comprising it 

[§S] ^^Oil^POFOI ^^|SJ Ah 

1-1998-001805-8 

dsn 

[ CU B| ej 3 H ] 9-1 998-000334-6 

1999-050326-4 

[cHBiej] 

[&9] 0ISH9 

[ CH B| ei 3 = ] 9-1 999-000227-4 

[SSflSS^ES] 2000-004535-8 

UdS2| <g^RJ\] KIM.Tae Sung 

[^ejf^aS] 700723-1037811 

[?SSS] 402-200 

[3^1 ojai^^AI ^ohs 26-8 EHSKHEhM 2= 707 S 

[^3] KR 

[£S°I S^fi^l] YOO.Kyung Jin 

[^SJe^&jS] 680604- 1 406425 

445-973 



23-1 



20030015357 2003/7/31 

[^] iPIS Sf^S EH°!g 184-1 e!CH2^0UI^ 208 § 1401 

[^3] KR 

01 SI! (°J) CH£|oj 

oisHS (en 

PISSES! 20 e 29,000 s 

1 El 1,000 8! 

[?^^?§s] o a o a 

[£MS?s] o »■ o a 

30,000 2! 

[§¥AH^] 1. fiSf/H- SAIIA)(£en_1S 
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s i 
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10200300 15357 #^ Qx}: 2003/7/31 

H n Vn -|S^^±Ei ^ oji- ^^aI^V {Thin film transistor and flat display 

device comprising it} 

10: ^l^H^l^ 11 : ^ll7llol e^^- 

12: ^ll^^^i^- 13: ^l-E^fl^^r 

20: *fll.£^ 30: ^JE-*! 

40: tSbIIaIe^ 50: ^12^-^Hig;*)^ 

51: ^]27l)olH^l^ 52: ^2^^^^- 
53: ^JELell^^- 60: «^-j=l 
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20030015357 #^ «J*>: 2003/7/31 

61: *lll*I^- 62: ^2^^- 
70: ^35.# 80: oVE.^ 
81: 7}5g 87: 
91: 7fll7l^r 102: ^1271^ 

130: H.efloj^ 131: IH^I^^ 

132, 133: 134: 135: 

H: ^£^5)5. V: ^^§-5)5. 

^9iAl7l^ i^i, ^3. ¥-^3^ (Active Matrix type)^ ^^^1^7]-, ^ 

, ^M*^, £ ^T^^* ^^^AS ^A]7l^ 71^ *>Cf. 
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ii^, = 3j<?} ^ °lt ^4 ^^Itt TflS^^ ol-fj-s ^<H*V 

<25> ^-71 S/D^ ^ Hi-Til -§-em« ^(Mo, MoW ^) ^T-flS ^£ 

^M-, °]# ^7fl^ T^J-o) ylm^ 3.71 nfl-g-ofl ^n]^-ol o^o] ^^-«ljl ojcf. 

51 sl-^^i^-o.^ -f-^V ^l-g-sl^ IT0( Indium Tin 0xide)#°l ^^7} ^H^, # 

71 IT0#°1 400°C°1^ JH^H ^5JlE^( S puttering)Sl7li4 lE^ is]E|*y^ J^ofl 

-2.^(400 °C °1^)<HH (anneal ing)5]^^> aj-feah JL^ ^^£^^4 ^v^^g- -S. 

< 26 > £ 6 £| U:#(^-^l :500A)/°^ D 1^-#(¥^1 :4000A)/^^(^-^l :500A)Sl 3# ^» 

#1= S/D^i^- ^-(52, 53)^1 450°C^1 'Me)^^- «J-^ ^-fafl, ^7l S/D *R -f-ofl <?}^ «V 
£^l#(80)-fr £A)*V 3*1 tfl, ol^J=LEi ^ol^-ol ti>5L^l#(80)^^ SK>£ sKM: 52a, 
53a )# ^-tll" 5£4. °) SKtl-^fe ^iE^* tf^^ ^ ^ 

^°H^ ^^^4 ^eflol^^ iHAl?]^ S^l^EiJ^o} 7] - o. ^ 014^ 

<27> n]^ -^U^^-Jl US2002085157JL°fl : b IH^I^* #^Mr 7^^)^\JL $X^. ^7} 

^iL2] £ 7 <H1 ^ ^<>1 ^EllH^^lTir^, ^ 2)- El ^/El El#/^ a C ] ^ 

^ ^^-El^/^Dl^/El^^ #T=n, °}±r ^7) #^6\] ^#*Hr ^7}-^ 
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(hillock)^] t^Jsfe ^^l^>7l ^ %°]31, <#7)<H- ^hg- &Jft%-$ n^}7] A W 

<28> ^Jg #7) ^ ^S]^ 3E^o] E] ^f/o^ D] Hj-^ ^ 3^ 

^-f°fl*r ^71 ^fi^^l £]*H H^H}- A>o]^ TiAl 3 °l 49 

MM ^^)^ ^5\3.£-¥-K\ 2k^7?}x}2) ^^}7\ ?]*}JL, Sj-^o^ -g-^-4-£7f ^ 

*l7iM- <Weli=Hr £-*ll3H 9X^. 

<29> ^- igj-t^ Aj- 7 ) ^ ^^-fr Sfl^H, l^^^^o] ^S}o|<= ^^^.jj). ceflo] 

^ 7 A^C ^ 

<30> ^-tg O. AV 7 1 cg^^o] ^SLHi ^nl^-ofl ^S.o| t^*>^l 

<31> ufo> 7 > ^^Sl^-^o] ^S^tr ^ ^*j.o. ^ 0 )o\] ^ 

<32> #7] -i^* ^^1-71 , dl^^, =eflO]^^-, TflolH^, ^ #5.31 
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20030015357 #^ <£]*>: 2003/7/31 

* 

<33> 2L*V ^-g- ^*>7l A*H, £ 

<34> 7] j£ ; 

<35> ^-71 7l^ ^^Ofl «fl^£)jL, ii*!^, S^Sl^, ^ l&E *fl^* ^ 

<36> ^7} ^^^4 i§-#& 

<37> <#7] TflolB^^ *H2J£*i ; ^ 

<38> ^-71 s.efl<y^^-oll <a]*H ^51^ afli^;* ^p-«itt ^^Ai^Hl 

<39> 4 V 7l dfc^^, =Efl<y^, TflolH^i^-, HUSL^, ^ *H2J£*i ^ 3°l5= *}*-Kr <£^1 

^l^aL, ^71 ^^ItT^^ H^l^r El^c] S^O S ^ 

<40> ^-71 i^q^ =£fl<y^i^ ^HH 7>q-^r ^JL Bfl*l£j£] -# 7 ] 

^ ^- 7 ] ^Tgofl ^0<5}.JL # 7 1 TK^ofl c^^- ^Hl ?M W>^3j^> 

<41> # 7 j iH^lT^-g-^-g- ^^r, ^ , ifl-SL^, ^ #£.7} 

tfl§f 0.1 ^% tfl^l 5 ^% ^€ OT^^f 1 *! ?M HV^*>rf. 
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<43> tflSf 100A ifl*l 500 ^11- ^o] taj-^ ^cf. 

<44> ^-71 ^Emf^TT 15 tfl^l 35 ^±7} *r-R-£]if ^O] H>^^Cf. 



9X^. #7l ^l^S^^l^(lO), ^2^HMiEK50), i£e)*l 71*11^ 

(storage capacitor; 40), ^ ^-^(60)# Sr^l , #7l ^l^^H^l^E^ ^lii^ ' 
^-(12)£- ^11^(20)^1 2)*}^ ^^$\2.(n)°\} <£^S\JL, ^l^H^l^B^ ^llTflo]^ 
##(11)£- ^12^(30)^1 ^a|^33.(VW <&^s\v), ^ll^efl 

13)^8: i£S]^l ^sflA]E-l^ ^l^sflAlE^^-(41) ^ ^12^H ^1^(50)3] ^I27fl o] 
B*i^r(51)4 <a^€^f. #71 5^541 a] ^12^3|] a] e^ ^-(42)4 ^12^^-B^^l^Bl 

^ ^I2ih^^i^-(52)^r ^I3£^d(70)4 ^SluL, ^l2«f^-H€^liE^ ^2 = sfl 91 *i^r(53)^r # 
^(60)^ ^ll^i^-(61)4 ^SH, *tf2*i^r.(62)£r #71 ^l^i^ 4^0} ^>^-i- 

■^Jl 1*1^1 rfl^>7fl Hfl^s)^, ^lll^^ *||2*R A>°Hfe Jg^riAli^ ^6)1 o)-E|. 
*1 -6-711-, ^-7l#, Sl^r f-o] afl ^1^4. 

£ 3 ofl^r #7l TfllMV^-B ^^1^(10)^ *fl2^H3l*l ^ (50)# ^1 ^ 5§^- S a1^> 
3 <U ^^(^ ^it ^H3*rfe *m*f-, ^ ^-*f #£1 <5}M-)7> SAlsl^ oicf. 

£ 3 £ 2 «fl £Al^ 5]S7> 1-El^iL^ zV^x) Wr S.X\*fe tfl^o] sg^o] 

-2, ^7l7> ^^Ol £A]5]^0.^ £ 4 ^ £ 5 oil 71^;, ^ 38] ^ , Zf^ 

^sH§\ ^12^^- , tiflW, ^ v ef^B^ ^ SAlsl^l 

£3^4 tM^^I 3*1 ^ # 91^-O.S.A-l g_X\Q -«^nV J|L^sj £ S. <g^£]ol Olcf. 
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<47> #7] ^llTllolH^i^(ll)^ 917}^ *fll^^(12)4 *1]1= 3l<y^(13)-§- <3 

^Rr «hE.3lf^l H^fl^l ^5)^31, ol nfl # 7 J *HL£-tHl ^U^^^Ml 
A ^lH.eflol^^-(i3)^.S ^}7\ o]^\t\) ^13£^(70)^1^ #7} <£ 

$H S.^^ ^*Rr ^*>%=ol ^g-sjji, #7) ^l^l^^Ml 2]S}<*| ^l27flolB^i 

^(5lW ^*>7> ^S]^ ^l2^i^^-(52)^ #*}7> ^l2=efl<?l^iq-(53)^-S ^^Hf 
^ ^11^^(53)^- ^-^Ml £t}. ^-7] ^3flA]EK40)^ *fll#^l -frx}*}?] 

M- ^ ^^E* ^VA]7l^ *lcf. ^"71 ^mS^^liEl^ ^12«]-^- 

<48> £ 4 6fl ^l^i^Hr M^H^l^ \t , ^#(87), ^ ^2^(62)^8: ^ 

til^l-Jl, ^T-7l wi-eVE^xl^Ei 5^ o. 71 #(81), 31*1 ^(50), *flLE*](20), ^l2£^l 

(30), ^ *fll^(61)* T^lfctl.. 

<49> #7}}^%±X}7\ yflTg^^ol ^ °-ofl±=, ^-7) 71^(81)^1 ^ dSlTfl , ofl^- ^ S 

^^1^^>7> ^^^^o] ^-fofl^ # 7 ] *fl2€^°l j=t^ i^^l, I TO 

^iLJL ^*U, ^]l^i^ ^r^7flS. *§^S\^ ?H Hj-eJ-^cf. 

<50> a o V 7 ) 71^- Aj-ofl^ ^i^^O.S »lBl^(82)ol ZL ^ ofl «V£ # ( 80 ) <>1 ^ 

SflHiLS. ^^H, H SHfe ^^S. ^l^^#(83)o] %<%&(3L, =L $\°\}±r ^l27flo]H^i 
^-(51)°1 ±^ sfl!lAi ^Hl^r #313 o.S *H2^<3#(84H S^cK *fl2^<£ 
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(52) * ^2=efl<?]^i^-(53)4 ^^^4. #7l ^2i^^^(52) ^ ^2S. efl<y #^(53) °1 *§^€ 
*H ^13^^^(85)1- ^Sl-Jl, zl <a-?-« ^^HH ^l2£Le11ol^^-(53)4 *fll£ 
^•(61)^ S^-f-S.* #7] m^.^ $H1 ^DlSH-fr *i^tr ^SHf^ 

(86) * ^^*VJL, *fll#^°ll ifl-§-*Rr ^-g- ^^fluflrf. ZL ^ ^>7l afll^ ^°\) 

(87) * ^^r^, $H ^l2^i^-(62)# ^tH=f. 

<5i> -$7} ^B^^l^(50)^ *\)2±.^^(52) , ^\}2^]]9l^(53) , *\}27)} o] H*i^r(51) , 

* «V£^1#(80)* ^wl^HrHl, ^«1^ ^-71 ^12^^^(52)31- *)l2i=3l°l #^(53)£- 
$ A <HH 2^M- ^Jl Hfl^lslsl ^-71 «hE*ll^(80)°fl -f-^iJ ^ SUiE^ 

tij-jE*)}^ o^s)^, ^l27flo|H^^-(51)^ *H22ELefl<e!^, ^ ^2«V 

wi-ni-E^^^^- ^-71 ^^M-^r ^^llf^ apl^l u±e\x) ^7^ (staggered type), ^ 
^(inverted staggered type), ^ ^l-efli-i ^ (coplanar type), ^ afHfli-i ^ ( inverted 
coplanar type) ^^feell, ^#sflui^^ ofls. ^^^1^ 

<52> >£ 7 1 ^B^l^^r £ 3 °\] ^12^-^-H^^liEloll Sfl^Hrtil, o] ^-fofl^ 

-^-71 ^12^^^^-^: *H351*](70)2r ^l^i, *fl27lHH#^r(51)£: ^ll^H^iE^ ^1 = 
31^^(13):*]- "S^H, ^2JE.ei|<y^(53)^ ^l^i^-(61)Sr ^^ji, ^ll^H^l 

^li^^^-(12)^r 41-71 ^151*1(20) 4 ^^H, *Hl7lHH*I-^(ll)£r *ll25^d(30)-4 
^^^^f. ^HH Stl^l^ ^"71 ^l£^o] t-lHEll- *l^Rr ^olE^ol(data line)<y 
^^.5. f>\ZL, z\}2^#°] ^^(scan HneH Sfl^Kr 
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< 53 > E4t ^d^ltti^ ^» #4*1 -i^tbd-. ^^l^^Hl 5a°Wfe # 

A *l|l^(61) #*fl ^-^(87)0] ^^SjJL, #7l ^l2^i^-(62)ol S^tf. # 

^m^-^m -B-7l^^m^-4i^i4 ^71^711^-^^ ^^-m *r 5&fe«h -B-71^^1^-%^71-01 
^-Mfe #71 ^^"#^1 3711 ^Hr^, * ^Slol, ^-71 ^^1^" 

^7>o] ^-fofl^ #71 *fll*l^- ^ *fl2^ ^4 ^ojofl ^o^^ol 7fl7fl^Cf. 

< 5 4> ^l^m^T^ ^#M#-g- <§>S*Br -6-711-5-A^, Hl:SA]o]- V i(CuPc: copper 
phthalocyanine) , N.N-^l (v+ = ^5ffl-l-^)-N,N' ~A A "d~^} ^ 

(N.N'-DiCnaphthalene-l-yD-N.N'-diphenyl-benzidine: NPB) , Hel^-S-s'MH.^-Al^^-fl <£-f- 
°lw(tris-8-hydroxyquinoline aluminum)(Alq3)-f-°l ^l-g-Sl^-cfl , #7l ^fll^l^- ^ ^Il2^i^l 
#*}# #(hole)2l- ^7]-7> ^7l7>(exiton)«- ^#*Kn, °1 <^7l7.>7> <*M# 

<55> o^^ig^^o] ^-fofli-, # 7 1 7\}lQ=$ ^ ^12^^ vfl^MSofl flfl*l£ ^<3## A} 

^7l##o] ^^c-i], #71 ^-7l#S.A^ ^-^^#^1 ZnS, SrS, CsS °l-§-£M, 
^eir CaCa 2 S 4> SrCa 2 S 4 ^Ve] S^- ^# %5j-«-:nf ^#s|-# fiE o]-g-£U ^rf. 
#71 ^-711-4 ^1 *S<$tsfe ^%^^^S.^ Mn, Ce, Tb, Eu, Tm, Er, Pr, 

Pb -f-* if-^Rr &o] ^4? 31 -b <Q-?}x!) ^§ol ol-g-4grf. #71 ^l^q- ^ ^12^ 

^Ml 7>sr>^ ^7>7> 7>^5lo] ^-a]^^ f^^i^ , o] nfl ^^^^ ^ 

3 ^ oflu-j^l ^^S. o}7l S\9X^7} 7]^ #EflS €°1 °H1 #7] ^-71 # 
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<57> ^-71 <5^S^*Rr ^B^liEi afl^, ^liwn^(97), ^1271^(102), ^2^(62), 

^I2an t #(99) > -^#(98), ^ ^^(103)* ^-wl^Jl, <#7] ^B^l^E] sflv^ 
*fll7]J&(81), ^B^liEKSO), m^(20), ^2£^(30), * 1^(61)* ^^HrC-fl, 

<58> ^-71 ^127]^;(102)^ ^7) ^l^TT *\}2iS\5L, ZL ^E^E^ 

(101)°1 *)] 2^(62)^8: ^-7) ^E^E^ #ofl ^sltf. ^l^q-(61)3f ^12^^- # 

oflfe zj-z}- ^ltifl^( 97 )4 ^2tin^(99)ol ^^sj^cfl, ol-so. ol# A>oH 
^^^(98)^ wfl^W. ^^-#(103)^r ^"71 ^1171^2}. ^1271^ ^^^1 ^ 

^1^1^(104)^ ^7) *\}17}$;3)- ^1271^: ^ ^-*H^i}. 

<59> ^^SAj^T.}^ ^71 yfl^l ^ -f-^l^Tm- -f^A}^ C -fl , ^ 

^-£r ^7l *fl2^ 7><2] ^o^^H cq*}o| ZL afl^o] ^^SlJL, #7] -f- 

^ 31 £ #7] ^^Ei^(lOl)^ a]7fl 5]<H s^k§; ^^tbcf. 

<60> ol^oflA^ £ 1 4- S/D^ ^ f^S^l ^5>c^ ^t^tf. £ ^ 

^HH^ #71 2)U, 27flolE^^. (11> 53) ^ ^2£^i(30)ol ^-<^*tiS %^^JL, ^7) 

*fll, 2^*1^(12, 52), ^11, 2^)91^(13, 53), ^151^(30), ^ ^13^^(70)^] 
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^aHH *Xo]Aj S/D^i^ -^(130)21 *HJE ^^1^^(131)^ 
(132, 133)* ©1 h^h]-^ 4o|o]]h JKHh*l#(134, 135)^1 *§#€ 

^AM-, SKi^lf^l ^*-£ £ ^3 ^# 9HM-*1 &^r4. 

#7l ^^1^-^-^-^(131)^- 0.1 ifl*] 5 ^*g=%4 ^el^(Si), ^(Cu), 

Ml^#(Nd), ^(Pt), ^ M€(Ni) ^o]J£ «a 0.1 ^% ifl*l 5 ^% ^-R-«l 

^<?1 w>^-^^VJL ( #7] ^-^o. 2 ^^%o] ^o] wj-BJ-ai^cf. ^6|] nj-e^ a. ^a] 

*H1 4^ S/D f-o] 

EmfK¥^:250A)/^3-Em#(^:250A)/^ 

0A)/^^#(^1:250A)^ 5# £fe ^-f^fe 450°C 51 l^e)^ ^MS. <£^1 

"h" #£- 6 l ShE*il#-<i3. sKV^M #7i yv£x)l#ci £ 7 4 t°l #3)3. 

4. ^"71 4 ^^-BRr ^71 iH^lw^f^l # 7 14 £o) t$s$Q ^-fiJ^, #7l S/D 

3^ El ^(-^ :50 0A)/^nl ^^(^1:4000 A)/^^(^1:500A)S1 3# ^» 
^?d4 s?i «MH 44# £ 7 si zj- £ 6 si 4 

#7l El^-##S. ^^^ofl o)i£ &^o\ ^ o. ^1^>JJ, #71 SKVU-Xlf^ 1*13 
^ofl <q*}-oJ #71 ^^1^-^^Sl ^Pj^-o] El^Sl E^Ej-JZ}- til-g-^H TiAl 3 ol 

53* #71 S/D ^ ^4 ^^Rr ^711 ^4. # 

71 ^-#^l#^r ^5}-BlE^( T i N ) O.^ H>^^, ZL ^7}- M^- gJ=Ojg <£e D j 

^.^KMI Sit!- 33:44 til-g-g- 3^*1 7^1^- ^ til^ofl Ui^- ^-f^ 4i7fl7> ^-w} 
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S)o] 7]}2iQ7}<>\ Sl^S-S, tflSf 100 A 500 A ^ Wf^*}^ 

cfl^= 250A^ <§^i=r. £E*r <#7] ^E^^ofl^ 15 *3%=% 35 ^7> 

#7l ^H^-^-g-^c 131)4 ^^(132, 133) o>s^-(Ar)7>i «-$)7] ^ 
oflA-1 p]-ZLti]B^(DC magnetron) ^ b]^ (sputtering)^ -#7] 

lIs^E^f^- oj-s.^^ ^4i(N 2 )^ ^^-71-^ o> = ^4 *±±(0 2 )£\ ^7}^ &$]7] #6f| 

*\ ^^El«.(reactive) i^B^l <q*>o} ^#^cf. 3^ ^Ml 

^3 3 sfl^o.^ ^m*H] Si^Hfe, ^4 -ffS. #Sr^> ^5f°Hl^(dry etching) 

^£ S^ofl ^AlajH- ^7.3. ^^Sl^AM- °}±r ^}X\^o) $o\) &3%^v\, 

^-71^ £-o)o} S.a o V^ xl^l^- 7>^1 o]^*B] Cf^^V ^--*V ^A}ofl 7 > 7> 

V^^Mr o]f$\^r %°]t±. n^B^, -S- 7]# ^ ^ ^cq- ^^.^ 

^3 7l#^ A}^ ^Sfl^o) ^- ^oltq-. 

5£tr ^o\] ; (g^^o) ^^o^ ^D)^-ofl tt^o] a*^*}*] HV 
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1] 

2] 

^1 1 %hi sa<H^, 

^"71 ^nl-^^^o. Lil^^^-, uj}^-, ^ <&^ 7 \ 

11^ 0.1 Ifl ^1 5 It* ^-fr^ ^ ^-^^-S. ^ ^E^liEi. 

3] 
7l#; 

^-71 71^ <^ofl «ti*l£U, ^}9l*d^r, TfloiB^i^, ^ ^til 

A o v 7l =efl<y^-^, t)HH^, ^ll£^, ^ *H21E^ # ^<H£ 
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[^T 1 * 4] 

*0 3 * 0 H] $X°]a\, 

^7) IH^It^^^ ^Bj, ^SLtl^r, = , ^ qsg ^i7} 

tfl^= 0.1 ^% ^-R-€ °^^^-^#°J ^J* ^^rS^l^K 



23-18 




#^ H*}: 2003/7/31 



23-19 




^ 2003/7/31 



23-20 




23-21 



^2 



20030015357 #^ 2003/7/31 



[51 4] 



62 87 61 




53 51 80 52 50 



IS. 5] 



62 101 102 103 




53 J 51 80 52 
50 
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[£ 6] 
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